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1996 State of Kentucky's Environment

         fforts to clean up Kentucky's and the nation's air have been ongoing since the
       passage of the federal Clean Air Act of 1970. And the results have been dra-

matic. During the past two decades, concentrations of many air pollutants in Ken-
tucky have declined, in one case by 97%.1 But the job is far from over. Air pollution
generated by industries — along with tailpipe emissions from an ever-growing num-
ber of automobiles and other sources  — continue to contribute to environmental
degradation and pose public health risks.
        This State of Kentucky's Environment report will assess the state's progress in
providing Kentuckians with clean, healthy air to breathe. This includes an analysis
of data collected from 113 air quality monitors in 34 counties across the state. This
monitoring network provides the best measure of statewide and regional concentra-
tions of various air pollutants in Kentucky (Figure 1). This report will also review
air toxics emission trends, greenhouse gas and ozone-depleting chemical releases,
as well as indoor air quality, which is ranked a high health risk in Kentucky.

Air Quality Improvements Continue Into the 1990s
      There are multiple sources that contribute to air pollution including industries,
automobiles, and small businesses. The principal law enacted to control air pollu-
tion is the federal Clean Air Act of 1970, which was later amended in 1990. Most of
the Clean Air Act provisions have focused on controlling six pollutants:
■  ozone (ground-level)   ■  carbon monoxide (CO)   ■  sulfur dioxide (SO

2
)

■  nitrogen dioxide (NO
2
)■  particulates (PM-10)       ■  lead2

     Industrial emissions of some air pollutants have declined since 1980 (Figure 2).
For example, in 1995, sulfur dioxide emissions in Kentucky dropped 36% from
1980 levels largely due to the installation of scrubbers, pollution control devices
used to remove sulfur dioxide, at 12 coal-fired power plants. Measures to curtail
automobile tailpipe emissions have also contributed to improving air quality. Air
quality trends show steady reductions in the concentrations of various air pollutants
in Kentucky (Figure 3). These improvements have been accomplished while our
economy has grown, representing important progress in achieving economic growth
while maintaining a safe environment.

★ Monitored sites measuring one or more air pollutant operated by the KY Div.  for Air Quality
and the Jefferson County Air Pollution Control District. Source: KY Division for Air Quality
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Note: Excludes Jefferson Co. data because the Jefferson Co. Air Pollution Control District was
unable to provide data for all years displayed (see Figure 7). 1995 data preliminary. *Decline in
SO

2
 emissions during 1983-84 may be due to the shut down of TVA power plants for repairs and

subsequent installation of scrubbers. **1980-88 VOC data represent total hydrocarbons. ***PM-
10 particulate emission data collection began in 1989.  Source: KY Division for Air Quality

Industrial emissions of
some air pollutants have
declined since 1980. For
example, in 1995, sulfur
dioxide emissions in
Kentucky dropped 36%
from 1980 levels largely
due to the installation of
scrubbers, pollution
control devices used to
remove sulfur dioxide, at
12 coal-fired power
plants.

Percent Change in
Air Pollutant

Concentrations
  Ozone*   -5%
   NO

2
* -27%

   CO* -42%
   SO

2
* -29%

  PM-10** -18%
*Based on 10-year average
air concentrations comparing
1976-85 and 1986-95.
**Based on 4-year average
air concentrations comparing
1988-91 and 1992-95.

        Figure 3   Air Concentrations of Pollutants in Kentucky

*Yearly air concentrations from state monitored sites based on the following: Ozone-second
maximum one-hour average. CO-second maximum eight-hour average. NO

x
 and particulates

(PM-10)-annual statewide averages. SO
2
-second maximum, 24-hour average. Concentrations in

parts per million for all pollutants except particulates, which are measured in micrograms per
cubic meter.  Source: KY Division for Air Quality

Figure 2  Air Pollutant Emissions from Permitted Sources in KY

Air quality trends show
steady reductions in the
concentrations of various
air pollutants in
Kentucky. These
improvements have been
accomplished while our
economy has grown,
representing important
progress in achieving
economic growth while
maintaining a safe
environment.
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Ozone Pollution Remains a Problem in Louisville & Northern KY
     Of the six principal air pollutants, ground-level ozone has been the most difficult
to control. Kentucky was among 35 states that experienced exceedances of the ozone
pollution standard during 1995.3 Ozone is produced when emissions of volatile or-
ganic compounds (VOCs), such as solvents and automobile exhaust, and nitrogen
oxides (a by-product of combustion) react with sunlight. There are numerous sources
that produce these "precursor” gases including manufacturing plants, coal-fired power
plants, large industrial boilers, gas stations, and automobiles.
     The health effects from exposure to ozone can be serious, causing reduced lung
function and exacerbation of asthma and other respiratory diseases. According to
the  American Lung Association, an estimated 432,516 people in Kentucky, or 11%
of the state's population, suffer from lung cancer or chronic respiratory diseases
such as asthma and emphysema that can be aggravated by exposure to ozone.4

Ground-level ozone not only affects people with impaired respiratory systems, but
healthy adults and children as well. Exposure to ozone for six to seven hours, even
at low concentrations, can reduce lung function in healthy people during periods of
moderate exercise. Ozone pollution can also damage crops and forest ecosystems.
     Ozone formation is greatly influenced by weather conditions. The greatest num-
ber of ozone standard exceedances occurred during the hot summers of 1980, 1983,
and 1988 (Figure 4). Despite these fluctuations, there appears to be a general de-
cline in statewide ozone levels as seen in Figure 3. Technologies to control VOC
emissions such as catalytic converters on automobiles and the use of carbon absorp-
tion and thermal oxidation at industrial plants have led to a decrease in the number
and severity of ozone standard exceedances in Kentucky. As a result, the U.S. Envi-
ronmental Protection Agency (U.S. EPA) redesignated the Bluegrass and Ashland
regions from nonattainment for ozone to attainment in 1995.
     Most regions of the state currently meet the national ozone standard (Figure 5).
However, ozone is still a problem in the urban airsheds of the Northern KY/Cincin-
nati region (which includes Boone, Campbell, and Kenton counties) and Jefferson
County/Southern Indiana region which includes Jefferson and portions of Bullitt
and Oldham counties (Figure 6). Approximately 28% of Kentucky's population
live in counties currently experiencing problems meeting the ozone standard.

Bluegrass      N. KY   Henderson    Ashland    Jefferson      Paducah     N. Central     S. Central   Appalachian
1980      0          10               1     4       23               1       1 0      NM
1981      1            0 2     0         5               1       0 0        0
1982      0            1 0     3         4 0       0 0        0
1983      2            7               4     8       19 2       3 0        0
1984      0            1                0                7               11 0                  0 0                 NM
1985      0            1 1     3         1 0       0 0      NM
1986      3            1 2     3         2 2       3 0      NM
1987      2            3 2     8         6 0       2 1      NM
1988      5          15              12   12         7 5     12 5      NM
1989      0            1               0     1                4 0                  0                     0      NM
1990      1            0 3     4         1 0       2 0      NM
1991      0            0 0                3         0 0       2 0      NM
1992      0            0 0     0         0 0       0 0        0
1993      0            1 0     1         2 1       1 0        0
1994      0            0 2     2         1 0       0 0        0
1995      0            1 0     1         2 0       1 0        2

Of the six principal air
pollutants, ground-level
ozone pollution has been
the most difficult
pollutant to control.
Kentucky was among 35
states that experienced
exceedances of the ozone
standard during 1995.3

According to the Ameri-
can Lung Association, an
estimated 432,516 people
in Kentucky, or 11% of
the state's population,
suffer from lung cancer
or chronic respiratory
diseases that can be
aggravated by exposure
to ozone.4

Note: Based on actual number of days in Kentucky that exceeded ozone standards as recorded at state air quality monitors. NM-
not monitored.  Source: KY Division for Air Quality

Figure 4     Number of Days Ozone Standard Exceeded by Air Quality Control Region
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Plan to Reduce Ozone
Pollution Implemented in
Jefferson County
      The Clean Air Act Amend-
ments of 1990 requires that Ken-
tucky develop plans to reduce
VOC emissions ik8the Northern
Kentucky and Jefferson County
ozone  nonattainment regions 15%
by 1996 using 1990 emission lev-
els as the baseline. These regions
must also meet the ozone attain-
ment standard of not more than one
ozone standard exceedance each
year over a three-year period at any

one air quality monitor. Not meeting these requirements could mean a loss of fed-
eral highway construction funds and other sanctions. However, the U.S. EPA can
grant extensions to provide regions additional time to meet the ozone standard.
     The Jefferson County Air Pollution Control District — the regulatory agency
responsible for enforcing the Clean Air Act provisions in Jefferson County — has
been working for the past 26 years to reduce VOC and other emissions to address
ozone problems in the airshed. In 1984, the district initiated an automobile inspec-
tion program to control tailpipe emissions, which contribute to the ozone problem.
During 1995, 435,832 vehicles were tested in Jefferson County of which 32,030
required repairs and retesting to meet tailpipe emission requirements to help ad-
dress ozone pollution. A total of 699 vehicles failed to pass the emissions test that
year. The district also required the installation of vapor controls at gasoline stations
to reduce VOC emissions. In addition, the state required gas stations in Jefferson
County to  switch from selling conventional gasoline to reformulated gasoline (RFG),

Percent Change in
Ozone Air

Concentrations
  Bluegrass -7%
  N. KY -7%
  Henderson -6%
  Ashland -9%
  Jefferson      -17%
  Paducah +2%
  N. Central +4%
Based on 10-year average air
concentrations comparing
1976-85 and 1986-95.

During 1995, 435,832
vehicles were tested in
Jefferson County of
which 32,030 required
repairs and retesting to
meet tailpipe emission
requirements to help
address the ozone
pollution problem in the
region. A total of 699
vehicles failed to pass
the emissions test that
year.

Most regions of the state
currently meet the
national ozone standard.
However, ozone is still a
problem in the urban
airsheds of  Northern
Kentucky and Jefferson
County.

                 Figure 5     Regional Air Concentrations of Ozone

Note: Selected years. *Yearly ozone air concentrations based on second maximum, one-hour
average recorded at state monitored sites. Concentrations compared to the National Ambient Air
Quality Standard (NAAQS).  ppm-parts per million.  Source: KY Division for Air Quality

Figure 6  Louisville and N. KY
Ozone Air Concentration Trends

*Yearly concentrations based on second maximum,
one-hour average of ozone at state monitored sites.
ppm-parts per million Source: KY Division for Air
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a gasoline blend that, on
average, reduces VOCs
and air toxic emissions. In
1995, the first year RFG
went on sale in Jefferson
County, an estimated 350
million gallons of RFG
were sold.
     Industrial VOC emis-
sions in Jefferson County
have declined 34% be-
tween 1990 and 1994
(Figure 7). The VOC re-
ductions are attributed to
plant closings as well as
the County's Ozone Re-
duction Plan, which went
into effect in 1992. The most recent plan calls for VOC reductions of 40.8 tons per
day to achieve the 15% reduction by 1996. About 38% of the reductions will come
from tightened vehicle inspections, 40% from a cap on large industrial sources that
emit 50 tons or more a year, and 22% from a cap on smaller area sources such as gas
stations and dry cleaners (Figure 8). However, because of continued ozone standard
exceedances during 1994 and 1995, the district proposed to go beyond the 15%
VOC reduction goal. Additional VOC and nitrogen oxide reductions were imple-
mented in 1995 and include emission limits at printing plants, further reductions at
large sources, and strengthening the auto inspection program (Figure 8).

U.S. EPA Issues Preliminary Denial to State's
Request that Northern Kentucky be
Reclassified to Attainment for Ozone
     In 1993, the state submitted a 15% VOC reduction
plan for Northern Kentucky ozone nonattainment area
to the U.S. EPA. Because 41% of the VOC emissions in
the region are from vehicles, the plan included an auto-
mobile inspection and maintenance program and the use
of reformulated gasoline to address ozone pollution prob-
lems in the region.

*Reductions of 30.61 tons/day of nitrogen oxide emissions are also planned over the next four
years. **Area sources include gas stations, dry cleaners, and other nontraditional sources.
Source: Jefferson County Air Pollution Control District

   1990 VOC  Emissions and Sources  VOC Emission Reductions*

N. KY VOC Sources5

Industrial VOC
emissions in Jefferson
County have declined
34% between 1990 and
1995, according to data
provided by the
Jefferson County Air
Pollution Control
District. The reductions
are attributed to plant
closings as well as the
County's Ozone
Reduction Plan, which
went into effect in 1992.

The most recent
Jefferson County Ozone
Reduction Plan calls for
VOC reductions of 40.8
tons per day. About 38%
of the reductions will
come from tightened
vehicle inspections, 40%
from a cap on large
industrial sources that
emit 50 tons or more a
year, and 22% from a
cap on smaller area
sources such as gas
stations and dry
cleaners.

    Figure 8  Jefferson Co. VOC Sources and Emission Reductions

    Figure 7    Industrial Emissions of Air
        Pollutants in Jefferson County

Note: Based on emissions reported by permitted sources. 1995
data preliminary. Data prior to 1990 and for 1992 not available.
Source: Jefferson County Air Pollution Control District
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     However, in 1994 the region achieved compliance with the ozone standard, and
the state requested that it be redesignated to attainment for ozone. The state later
requested the U.S. EPA also allow the Northern KY region to opt-out of the  RFG
gas program, which was implemented in January 1995. But ozone violations in the
region during 1995 have led the EPA to propose to deny the redesignation request.
If the request is officially denied, which is expected to occur in the near future,
VOC reductions would be required in Kenton, Campbell, and Boone counties.
     The U.S. EPA is currently reviewing the national ozone standard to determine if
it is stringent enough to protect human health and the environment. Under consider-
ation is the replacement of the 0.12 parts per million (ppm), one-hour average expo-
sure standard with a 0.07-0.09 ppm, eight-hour standard. In addition to the new
standard, the EPA is also considering a change in the number of ozone exceedances
allowed under the new standard before triggering nonattainment status for a region.
The U.S. EPA is expected to propose a new ozone standard sometime in 1996. 6

State Ranks Eleventh in Nitrogen Dioxide Emissions
     Nitrogen dioxide (NO

2
) belongs to a family of highly

reactive gases called nitrogen oxides (NO
x
) — a brown-

ish gas produced by fossil fuel combustion from sources
such as cars and power plants. During 1994, 673,000 tons
of nitrogen oxides

 
were emitted to the air in Kentucky,

ranking the state eleventh in the nation in NO
x
 emissions.

This pollutant can irritate the lungs and lead to respira-
tory infections. NO

2
 is also associated with atmospheric

reactions that produce ozone and acid rain.
     Air concentrations in all regions of Kentucky continue
to remain below the national standard for NO

2
 (Figure 9).

Percent Change in
Nitrogen Dioxide Air

Concentrations
  Bluegrass        -5%
  N. KY -24%
  Henderson -20%
  Ashland -35%
  Jefferson -38%
  Paducah -29%
Based on 10-year average air
concentrations comparing
1976-85 and 1986-95.

NOx Emissions in KY7

Note: Selected years. *There is no explanation for the 1990 air concentration average in the
Ashland Region. This may be due to monitoring changes in the region that year. **Yearly average
NO

x
 concentrations at state monitored sites. Concentrations compared to the National Ambient

Air Quality Standard (NAAQS).  ppm - parts per million.   Source: KY Division for Air Quality

Ozone violations in the
Northern Kentucky
region during 1995 have
led the U.S. EPA to
propose to deny the
state's 1994 request to
redesignate the region to
attainment for ozone. If
the request is officially
denied, which is expected
to occur in the near
future, VOC reductions
would be required
Kenton, Campbell, and
Boone counties.

   Figure 9   Regional Air Concentrations of Nitrogen DioxideAir concentrations in all
regions of Kentucky
continue to remain below
the national standard for
nitrogen dioxide.
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Large Nitrogen Oxide Sources Must Begin to Reduce Emissions
     A primary source of NO

x
 is fossil fuel combustion. In 1994, coal-fired power

plants accounted for 55% of the NO
x
 emissions in Kentucky. The Clean Air Act

Amendments of 1990 require large NO
x
 sources such as power plants to modify

combustion to reduce emissions 30-40% below 1980 levels by the year 2000. Sources
have the option to choose the method of compliance that best suits their needs.
Some power plants in Kentucky have installed low NO

x
 burners, a more efficient

combustion technology that can reduce NO
x
 emissions by 40-60% (Figure 10).

     In Kentucky, total nitrogen oxide emissions from power plants increased 16%
between the years 1980 and 1995 (Figure 10). The Tennessee Valley Authority's
(TVA) Paradise power plant in Muhlenberg County is one of the nation's largest
power plant emitters of NO

x
. According to EPA officials, the lack of NO

x
 reductions

may be attributed to the delay in issuing final federal regulations governing NO
x

emissions, the absence of an allowance market for NO
x 
reductions, and the hesi-

tancy of industry to invest in controls until regulatory uncertainties are resolved.8

Carbon Monoxide Air Levels Decline Significantly
     Carbon monoxide (CO) is formed when the carbon in
fuels is not burned completely. In the bloodstream it re-
duces oxygen delivered to tissues and organs producing
visual impairment, dizziness, headaches, and impaired co-
ordination. Vehicle exhaust contributed 68% of the car-
bon monoxide emissions in Kentucky during 1994. Other
sources include industrial processes and fuel combustion
in boilers and incinerators. In 1994, these sources emitted

County Facility   1980    1990     1995     1980-95
  tons     tons        tons   % change

McCracken TVA-Shawnee**               32,065   25,349    36,367       +13%
Muhlenberg KY Utilities-Green   2,873       4,162      4,008       +39%
Muhlenberg TVA-Paradise             127,451   97,787  105,119         -17%
Ohio Big Rivers-Wilson**     N/A     6,355      7,832       +23%*
Daviess OMU** 14,855   10,871    11,056         -25%
Hancock Big Rivers-Coleman** 23,790   14,696      9,631        -59%
Henderson Henderson Mun. Power      292          160         241        -17%
Webster Big Rivers-Reid** 10,736     9,839      8,382        -22%
Webster Big Rivers-Green**   5,940     8,292      6,708        +13%
Boone Cincinnati Gas**     N/A   11,442      7,369        -35%*
Carroll KY Utilities-Ghent** 20,226   22,980    25,895       +28%
Bell KY Utilities-Pineville      216        204        489      +126%
Clark E. KY Rural Elec-Dale   1,692       2,481      4,243     +151%
Fayette KY Utilities-Haefling        28          26             1        -96%
Mercer KY Utilities-Brown** 12,046   11,319      5,310        -56%
Woodford KY Utilities-Tyrone      449          518         678       +51%
Lawrence Am. Elec. Power-Big Sandy  N/A   25,249    24,000***    -5%*
Mason E. KY Power-Spurlock**     N/A   12,090    16,237       +16%
Pulaski E. KY Power-Cooper**   3,177     6,594      7,507     +136%
Jefferson LG&E-Mill Creek** 16,391   19,475    22,899       +39%
Jefferson LG&E-Cane Run** 14,333     8,674      8,911        -38%
Trimble LG&E-Trimble**     N/A     2,166    11,450    +428%*
Total 22             286,560 300,729  324,333       +16%

1995 data preliminary. *1985-95 comparison. **Low NO
x
 burners used. TVA Shawnee installed

fluidized bed combustion on 1 unit which also reduces NO
x
 emissions. ***Data revised by Am. Elec.

Power. Source: Div. Air Quality, Jeff. Co. Air Poll. Control Dist., Utility Information Exchange

CO Emissions in KY9

In Kentucky, nitrogen
oxide emissions from
power plants increased
16% between the years
1980 and 1995.
According to U.S. EPA
officials, the lack of NO

x

reductions may be
attributed to the delay in
issuing final federal
regulations governing
NO

x
 emissions.

Figure 10  Nitrogen Oxide Emissions from Power Plants in KY
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1.56 million tons of CO, ranking Kentucky 26th in the nation for CO emissions.
     Statewide and regional carbon monoxide levels in the air show declining trends,
primarily due to pollution controls on automobiles (Figure 3 & 11). Despite an
overall downward trend in national and statewide carbon monoxide air concentra-
tions and emissions, metropolitan areas still, on occasion, have high episodes of
CO. In Kentucky, Louisville experienced a few exceedances of the carbon monox-
ide standard in 1990 and again in 1993.

Sulfur Dioxide Air Concentrations Decline 29% During Past 20 Years
     Sulfur dioxide (SO

2
) is formed when fuel containing sulfur is burned. In 1994,

Kentucky ranked among states as the seventh-largest generator of SO
2 
emissions.10

Coal-fired power plants produced 90% of the sulfur dioxide emissions during 1994.
     Health concerns related to SO

2
 include respiratory illness and aggravation of

existing cardiovascular disease. Certain populations are
particularly sensitive to SO

2
 including children, the eld-

erly, asthmatics, and individuals with chronic lung dis-
ease. SO

2
 can also damage the foliage of trees and ag-

ricultural crops and is a major precursor to acid rain.
     Statewide air concentrations of sulfur dioxide have
declined 29% during the past two decades (Figure 3).
Regional air concentrations vary, with the Ashland re-
gion having the highest levels in 1995 (Figure 12).
Sulfur dioxide emissions in the Ashland region in-
creased 10%, from 104,128 tons in 1985 to 115,075
tons in 1995, possibly contributing to the higher air levels. This region has several
large sources of SO

2
 including Ashland Oil, AK Steel, E.I. DuPont, American Elec-

tric Power, and East Kentucky Power. But air concentrations in the Ashland region
and other regions of the state continue to remain below the national SO

2
 
 
standard.

     Ongoing efforts by power plants to curb SO
2
 emissions have likely contributed

Percent Change
 in Carbon

Monoxide Air
Concentrations

  Bluegrass -40%
  N. KY -33%
  Henderson -26%
  Ashland -42%
  Jefferson -56%
  Paducah -54%
Based on 10-year average air
concentrations comparing
1976-85 and 1986-95.

SO2 Emissions in KY11

Statewide and regional
carbon monoxide levels
in the air show declining
trends, primarily due to
pollution controls on
automobiles.

    Figure 11  Regional Air Concentrations of Carbon Monoxide

Note: Selected years. *Yearly concentrations based on second maximum eight-hour averages of
CO at state monitored sites. Concentrations compared to the National Ambient Air Quality
Standard (NAAQS). ppm-parts per million  Source: KY Division for Air Quality
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to declining air concentrations in most regions (Figure 13). Total SO
2
 emissions

from power plants in Kentucky fell 41% between 1980 and 1995 while the amount
of coal burned at these plants increased 11%, from 32.2 million tons in 1980 to 35.7
million tons in 1995. Nationwide, SO

2 
emissions from power plants declined from

25.9 million tons in 1980 to 18 million tons in 1995, according to the U.S. EPA.

      County Facility      1976          1980          1995       1980-95
      tons           tons           tons    % change

     McCracken TVA-Shawnee*   288,000        86,961       57,189  -34%
     Muhlenberg KY Utilities-Green River*     27,000        13,529       18,039      +33%
     Muhlenberg TVA-Paradise*   456,000      372,654     172,109  -54%
     Ohio Big Rivers-Wilson          NA              NA         8,131     -
     Daviess OMU*     74,000        45,159         2,390  -94%
     Hancock Big Rivers-Coleman*   100,000        78,650       51,302  -35%
     Henderson Henderson Mun. Power*       9,000          1,526         1,802      +18%
     Webster Big Rivers-Reid     81,000        53,443       16,240  -70%
     Webster Big Rivers-Green          NA          7,618         3,231  -58%
     Boone Cincinnati Gas          NA             NA        10,969     -
     Carroll KY Utilities-Ghent*     76,000        84,553       53,637  -36%
     Bell KY Utilities-Pineville       1,000             467            882 +88%
     Clark E. KY Rural Elec-Dale       8,000          3,929         6,702 +70%
     Fayette KY Utilities-Haefling              5    5        1  -80%
     Mercer KY Utilities-Brown*     57,000        53,153       26,336  -50%
     Woodford KY Utilities-Tyrone       2,000          1,081         1,184   +9%
     Lawrence Am. Elec. Power Big Sandy  60,000        61,617       70,251      +14%
     Mason E. KY Power-Spurlock*          NA        19,322       32,256 +67%
     Pulaski E. KY Power-Cooper*     35,000        12,743       18,125 +42%
     Jefferson LG&E-Mill Creek                112,039      107,491       36,889  -66%
     Jefferson LG&E-Cane Run                  109,578       32,904         6,996  -79%
     Trimble LG&E-Trimble           NA            NA        13,489             -
     Total    22               1,495,622  1,036,805      608,150  -41%

  Bluegrass   -6%
  N. KY -39%
  Henderson -24%
  Ashland        +12%
  Jefferson -50%
  Paducah -38%
Based on 10-year average air
concentrations comparing
1976-85 and 1986-95.

Total sulfur dioxide
emissions from  power
plants in Kentucky fell
41% between 1980 and
1995 while the amount of
coal burned at these
plants increased 11%,
from 32.2 million tons in
1980 to 35.7 million tons
in 1995. Nationwide, SO

2

emissions from power
plants declined from 25.9
million tons in 1980 to 18
million tons in 1995,
according to the U.S.
EPA.

Ongoing efforts by
power plants to curb
sulfur dioxide emissions
have likely contributed to
declining SO

2
 air

concentrations in most
regions of the state.

          Figure 12  Regional Air Concentrations of Sulfur Dioxide

Note: Selected years. *Yearly concentrations based on second maximum 24-hour averages of
SO

2 
at state monitored sites. Concentrations compared to the National Ambient Air Quality

Standard (NAAQS).  ppm-parts per million. Source: KY Division for Air Quality

1995 data preliminary. *Utilities affected under Phase I of the National Acid Rain Reduction
Program.  NA-not operating.  Source: KY Division for Air Quality, Jefferson County Air
Pollution Control District, U.S. EPA, LG&E

Figure 13  Sulfur Dioxide Emissions from Power Plants in KY
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Clean Air Act Calls for Additional SO2 Emission Reductions
      The Clean Air Act Amendments of 1990 focused additional attention on reduc-
ing the threat of acid rain. Sulfur dioxide and nitrogen oxides are the two primary
pollutants linked to the formation of acid rain. Acid rain has caused acidification of
waterways and can impact trees, crops, and buildings. The Clean Air Act Amend-
ments of 1990 set a cap on SO

2
 emissions that can be emitted by large sources such

as power plants — about 40% of the amount released in 1980. Power plants have
options for reducing emissions by burning cleaner low-sulfur fuel, installing pollu-
tion control equipment, or buying unursed SO

2
 allowances from other facilities.

The first phase of reductions was required by 1995, with a second round in 2000.
    Seventeen units at 10 power plants in Kentucky were affected by the first phase
of SO

2
 reductions (Figure 13). These utilities are using various methods to achieve

compliance with the act. Six plants have reduced emissions through technological
controls such as scrubbers or clean coal technology with the remainder switching to
lower sulfur coal and obtaining additional SO

2
 allowances.12 One power plant,

Owensboro Municipal Utili-
ties, recently installed scrub-
bers, reducing SO

2
 emissions

94% below 1980 levels.
About 47% of the 35.7 mil-
lion tons of coal burned by
power plants in the state dur-
ing 1995 was scrubbed to re-
move SO

2
. Measures to re-

duce SO
2
 emissions have

likely led to improvements in
the pH of Kentucky's rainfall.
Figure 14 shows that since
1985, rainfall has become
generally less acidic.
    Despite the costs of com-
plying with environmental
rules, utility rates in Ken-
tucky have remained below
the national average (Figure
15). A state law passed in
1992 now allows utilities to
assess an environmental sur-
charge to recover costs of
compliance with the Clean
Air Act Amendments of
1990. Three companies in
Kentucky currently impose
surcharges as part of the util-
ity bill. Kentucky Utilities
collected $17.9 million in
surcharges during 1995 to
cover costs of 15 projects.
Louisville Gas and Electric
collected $2.7 million in
1995 from its environmental
surcharges to fund five

Measures to reduce
sulfur dioxide emissions
have likely led to
improvements in the pH
of Kentucky's rainfall.
Figure 14 shows that
since 1985, rainfall has
become generally less
acidic.

Despite the costs of
bringing power plants
into compliance with
environmental
requirements, utility
rates in Kentucky have
remained below the
national average. A state
law passed in 1992 now
allows utilities to assess
an environmental
surcharge to recover
costs of compliance with
the Clean Air Act
Amendments of 1990.
Three companies in
Kentucky currently
impose surcharges as
part of the utility bill.

Seventeen units at 10
power plants in Kentucky
are affected by the first
phase of sulfur dioxide
reductions required
under the Clean Air Act
Amendments of 1990.
One power plant,
Owensboro Municipal
Utilities, recently
installed scrubbers
reducing SO

2
 emissions

94% below 1980 levels.

Figure 14    Average pH of Rainfall
       at Monitored Sites in KY

Note: Volume-weighted averages from monitored sites in
Washington, Letcher, Rowan, and Trigg counties.  pH is a
measure of acidity or alkalinity of a solution.  Source:
National Precipitation Program, Illinois Water Survey

  Figure 15    Average Electric Rates
                    in KY and United States

Note: Rates estimated based on monthly data. Data not
adjusted for inflation. Source: U.S. DOE, State Energy
Price and Expenditure Reports, 1970-95
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projects. Big Rivers Electric Corp. collected $1.6 million in surcharges during 1995
to recover environmental compliance investments.13 The surcharges were challenged
by the KY Attorney General and others in January 1994 based on constitutional
issues and how compliance costs were determined. The Franklin Circuit Court ruled
in July 1995 that the surcharges are legal. The state is appealing the decision.

Levels of Airborne Particulates Decline 18% During Past Eight Years
     Particulates are small particles of dust, dirt, and soot emitted
by sources such as cars, construction projects, agricultural op-
erations, and roads. In 1994, 579,000 tons of particulate emis-
sions were released from these and other sources. Kentucky
ranks 33rd in the nation in particulate emissions. Health con-
cerns from exposure to particles in the air (those 10 microme-
ters or less, known as PM-10) include effects on breathing and
respiratory systems, cancer, and premature death. The elderly,
children, and people with chronic lung disease are especially
sensitive to particulate matter.
    Air monitors began measuring particulates based on the PM-
10 standard in 1987. Between 1987 and 1995, the average statewide PM-10 air
concentrations declined 18%, as seen in Figure 3. All regions of the state remain
well below the national PM-10 standard (Figure 16).

Health Concerns May Lead to More Stringent Particulate Standard
     Recent studies indicate that small particles in the air may pose a more serious
threat to health at levels well below the current PM-10 standard. A 1996 study by
the Natural Resources Defense Council (NRDC) estimates 64,000 people die pre-
maturely in the U.S. from cardiopulmonary causes linked to particulate air pollu-
tion.15 However, the National Mining Association and others have questioned the
findings of the NRDC report citing they were based on poor science.16  The U.S.

Particulate (PM-10) Sources in KY14

Percent Change in
Particulate Air
Concentrations

  Bluegrass  -7%
  N. KY -30%
  Henderson -10%
  Ashland -12%
  Jefferson -15%
  Paducah -14%
Appalachian -17%
Based on four-year average
air concentrations comparing
1988-91 and 1992-95.

Particulates are small
particles of dust, dirt,
and soot emitted by
sources such as cars,
construction projects,
agricultural operations,
and roads. All regions of
the state currently meet
the national PM-10
standard.

Figure 16  Regional Air Concentrations of Particulates (PM-10)

Note: Selected years. *Yearly concentrations based on PM-10 averages at state monitored
sites. Concentrations are compared to the National Ambient Air Quality Standard (NAAQS).
*ug/m3-micrograms per cubic meter.  Source: KY Division for Air Quality
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EPA is evaluating health studies to determine the need for a more stringent particu-
late standard. The new standard under consideration would limit emissions of fine
particles of 2.5 micrometers or less and be more protective of public health.17

Reported Air Releases of Toxic Chemicals Decline 25% in Five Years
     Toxic air pollutants are those chemicals known to cause or suspected of causing
cancer or other health effects such as birth defects or reproductive problems.
     The major source of data on toxic emissions is the Toxic Chemical Release In-
ventory (TRI).  TRI is a mechanism created under federal law that requires certain
manufacturing plants to report releases and transfers of toxic chemicals. Although

the TRI presents the best available data on the generation
of toxic chemicals, it has its limitations. TRI does not in-
clude small industrial and nonindustrial sources of toxic
emissions. The TRI data is also based on calculated esti-
mates, is not independently verifiable, and many toxic
chemicals are not included in the TRI inventory. TRI re-
duction trends are also difficult to measure due to the addi-
tion of new reportable chemicals each year. For example,
in 1995, TRI will have an additional 241 chemicals added
to the list of reportable chemicals.
      During 1994, the most recent year for which TRI data
is available, 424 industries in Kentucky reported releasing

36.2 million pounds of toxic chemicals to the environment, 97% of which was to
the air. But data also reveal that statewide releases of air toxics have declined 25%
between 1988 and 1994 (Figure 17). Air releases of 17 toxic chemicals in Ken-
tucky prioritized by the U.S. EPA for reduction because they are considered highly
toxic, carcinogenic, or released in large volumes have declined 31% since 1988. A
majority of the toxic air emissions occur in ten counties. These counties accounted
for 75% of the toxic air emissions reported released to the air in 1994 (Figure 18).
     The top ten industries releasing toxic air emissions in 1994 emitted 18.9 million

pounds, 54% of the state
release total (Figure 19).
DuPont, the top emitter,
reported  that toxic air re-
leases tripled between
1993 and 1994 due to the
reporting of Freon 22, a
new chemical added to
the TRI list in 1994. This
was also the case for the
increase at Elf Atochem
with the reporting of two
new ozone-depleting
chemicals added to the
TRI list in 1994. A num-
ber of companies have
made progress in volun-
tarily reducing toxic
emissions. The  Clean Air
Act Amendments of 1990
focus additional attention
on reducing toxic air

During 1994, the most
recent year for which
data is available, 424
industries reported
releasing 36.2 million
pounds of toxic
chemicals to the
environment, 97% of
which was to the air.

Air releases of 17 toxic
chemicals in Kentucky
prioritized by the U.S.
EPA for reduction
because they are
considered highly toxic,
carcinogenic, or
released in large
volumes have declined
31% since 1988.

     Figure 17  Toxic Air Releases From
         Manufacturing Plants in KY

air
(35,066,527 lbs)

stream
(40,292 lbs)

on-site
(805,192 lbs)

97%

Toxic Releases in KY18

Note: Includes new chemicals added to the reportable list in
recent years. Priority chemicals are 17 toxic chemicals
prioritized for reduction by the U.S. EPA.
Source:  Toxic Release Inventory Reports, 1988-94
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County           1988     1993     1994          1988-94      1993-94
        pounds   pounds             pounds     % change  % change

Jefferson    11,924,548 8,684,842        10,446,219        -12% +20%
Marshall       9,921,245 4,125,941          5,099,701        -49%        +23%
Woodford    2,350,511 2,336,791          2,426,768         +3%          +4%
Hancock     3,750,587 2,075,836          1,535,112        -59%         -26%
Simpson        904,170 1,809,724          1,531,000       +69%         -15%
Logan     1,829,826 1,343,909          1,346,436        -26%        +<1%
Ballard           806,350 1,039,980          1,062,155       +32%          +2%
Scott          37,016 1,065,822          1,042,713   +2716%*         -2%
Hopkins      1,029,069    903,525             985,242          -4%          +9%
Madison         821,367 1,178,185     975,244       +19%  -17%
Total     33,374,689 24,564,555        26,450,590      -21%         +8%
State Total  47,023,709      35,016,322        35,066,527      -25%       +.14%

The top ten industries
releasing toxic air
emissions in 1994
emitted 18.9 million
pounds, 54% of the
statewide release total.
The Clean Air Act
Amendments of 1990
focus additional
attention on reducing
toxic air emissions and
will require technology-
based standards on
major emitters of 189
hazardous air pollutants
by the year 2000.

A majority of the toxic
air emissions occur in
ten counties. These
counties accounted for
75% of the toxic air
emissions reported
released to the air in
1994.

Figure 18   Top Ten Counties with Toxic Air Releases (1994)

   Figure 19 Top 10 Facilities with Toxic Air Releases in KY (1994)

emissions and will require technology-based standards on major emitters of 189
hazardous air pollutants by the year 2000.
     Kentucky promulgated its own air toxic regulations in 1986. The effectiveness
as well as the efficiency of the state air toxics regulations, however, have been
questioned by both the environmental and regulated community. The Division for
Air Quality is currently reviewing options to improve the air toxics regulations and
will develop a proposal in the next several months, according to agency officials.

Company (County)

Note: Includes new chemicals added to the reportable list in recent years. *Company name in
1988 was Pennwalt. **Data includes revisions to TRI data.
Source: Toxic Release Inventory Reports, 1988-94.
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Note: Includes new chemicals added to the reportable list in recent years. *Attributed to
the location of Toyota Motor Manufacturing U.S.A. in Scott County.
Source:  Toxic Release Inventory Reports, 1988-94.
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Greenhouse Gases Inventoried in Kentucky
      Many scientists believe that global temperatures are rising due to increased
amounts of greenhouse gases in the atmosphere. However, others believe that it is
impossible to distinguish any global temperature changes because of short-term
variations in temperature and long-term weather patterns.
     The primary greenhouse gases linked to global warming are carbon dioxide,
chlorofluorocarbons (CFCs that include Freon and related compounds used as re-
frigerants), methane, perfluorocarbons, and nitrous oxides. These gases warm the
Earth by trapping the sun's heat in the lower atmosphere. All of these gases are
naturally occurring, except for CFCs. However, since the industrial revolution, hu-
man activities have increased atmospheric concentrations of nitrous oxides by 13%,

carbon dioxide by 29%,
methane by 300%, CFC-
11 by 268%, and CFC-12
by 503%.19

     Although scientific un-
certainties remain con-
cerning the potential ef-
fects of greenhouse gases
on global climates, policy
makers at the international
level agreed to control
these gases and enacted a
global climate treaty to
stabilize greenhouse gas
emissions at 1990 levels
by the year 2000. To help
formulate a plan to meet
this goal, the EPA com-
missioned  studies to in-
ventory greenhouse gases
in the U.S.
     A 1996 study, con-
ducted by the University
of Louisville Institute for
the Environment and Sus-
tainable Development,
found that power plants
and the production and use
of refrigerants are the

greatest sources of greenhouse gases in Kentucky. It was estimated that in 1990,
205 million tons of greenhouse gas emissions were released to the atmosphere
from Kentucky sources (Figure 20).

State Ranked Second in Emissions of Ozone Depleting Chemicals
     The loss of the protective ozone layer is also believed to be contributing to
global warming by allowing more of the sun's rays to pass through the Earth's
atmosphere and warm the planet. The ozone layer surrounds the Earth and shields
out ultraviolet radiation. Depletion of the stratospheric ozone has been linked to
increased levels of ultraviolet-B radiation (UV-B). Excessive exposure to UV-B
can lead to a greater incidence of sunburn and skin cancer and may also reduce
crop yields and disrupt natural food chains.

Although scientific
uncertainties remain
concerning the potential
effects of greenhouse
gases on global climates,
policy makers at the
international level
agreed to control these
gases and enacted a
global climate treaty to
stabilize greenhouse gas
emissions at 1990 levels
by the year 2000.

A 1996 study, conducted
by the University of
Louisville Institute for
the Environment and
Sustainable
Development, found that
power plants and the
production and use of
refrigerants are the
greatest sources of
greenhouse gases in
Kentucky. It was
estimated that in 1990,
205 million tons of
greenhouse gas
emissions were released
to the atmosphere from
Kentucky sources.

     Figure 20   Greenhouse Gases in KY

                        Greenhouse Gases*

Note: Based on 205 million tons of greenhouse gas emissions
calculated released in 1990. *Based on carbon dioxide
equivalent tons. Source: KY Greenhouse Gas Inventory, 1996

Greenhouse Gas Sources*

Twenty-six companies in
the state reported
releasing 5.6 million
pounds of CFCs to the
air in 1994, ranking
Kentucky second in the
nation in emissions of
ozone-depleting
chemicals.
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      The thinning of the ozone layer is related to both natural and human factors. The
manufacture and release of ozone-depleting chemicals, namely chlorofluorocarbons,
hydrochlorofluorocarbons, carbon tetrachloride, methyl bromide, methyl chloroform,
and halons, have been linked to the thinning of the ozone layer. In 1988, 140 coun-
tries created a treaty, known as the Montreal Protocol. The treaty, which was amended
in 1990 and 1992, stipulates sharp reductions in ozone-depleting chemicals by 1996.
The U.S. EPA, under the authority of the Clean Air Act Amendments of 1990, issued
regulations to phase out the production and importation of ozone-depleting chemi-
cals controlled under the
Protocol.
      Data from TRI reports
reveal that 26 companies in
the state reported releasing
5.6 million pounds of CFCs
to the air in 1994, ranking
Kentucky second in the na-
tion in emissions of ozone-
depleting chemicals. Ten of
these companies accounted
for 93% of the total re-
leases. Trends reveal, how-
ever, that releases of some
CFC chemicals have de-
clined. For example, emis-
sions of Freon 113 declined
98% in the state from 2.6
million pounds in 1988 to
38,668 pounds in 1994. Re-
leases of 11 ozone-deplet-
ing chemicals fell 52% between 1991 and 1994 in Kentucky (Figure 21).

Improvements in Air Quality Due to Programs to Control Pollutants
     The improvement in air quality is due to various federal, state, and local regula-
tory measures as well as investments by both large and small sources to control air
pollution. The KY Division for Air Quality is the principal agency responsible for
monitoring and implementing clean air regulations in Kentucky. In addition, Jefferson
County created its own Air Pollution Control District in 1952 and was approved by
the U.S. EPA in 1970 to implement the provisions of the Clean Air Act for the county
and metropolitan Louisville.
      A major tool to address air pollution from industrial sources are permits. The
Division for Air Quality currently regulates 2,082 industrial and commercial sources
of air pollution through permits. The Jefferson County Air Pollution Control Dis-
trict regulates 1,587 sources; about half, 776, are gas stations. Air quality permits
specify construction and operating requirements and set limits on air pollutant emis-
sions. During 1995, more than 5,000 inspections were conducted in Kentucky at
permitted facilities to ensure compliance with air quality permits and regulations.
      In 1995, 918 violations of air quality rules were cited by the KY Division for Air
Quality (297 at permitted facilities, 43 at area sources, 158 for asbestos violations,
368 for open burning, 43 for dust, 1 for odor, and 8 at tank sources.) Of the 2,082
permitted sources regulated by the Division for Air Quality, 10% (217) were in
violation of air quality rules in 1995. The Jefferson County Air Pollution Control
District issued 71 notice of violations in 1995 (32 at permitted facilities and 39 for

A major tool to address
air pollution from
industrial sources are
permits. The Division for
Air Quality currently
regulates 2,082
industrial and
commercial sources of
air pollution through
permits. The Jefferson
County Air Pollution
Control District
regulates 1,587 sources.

Figure 21  Generation of Ozone-Depleting
            Chemicals from Industries in KY

Note: Chemical transfers are those chemicals transferred for
treatment or recycling. *Chemical releases and transfers of
four new chemicals required to be reported in 1994. **Based
on 11 ozone-depleting chemicals reported generated in KY.
Source: Toxic Release Inventory Reports, 1988-94

Top 10 Companies
Releasing Ozone-
Depleting Chemicals
to the Air in Kentucky
(1994)
Company Pounds
(County)
DuPont             2,298,386
  (Jefferson)
Elf Atochem     1,440,945
  (Marshall)
GE Appliances    533,812
  (Jefferson)
U.S. Enrichment 361,000
  (McCracken)
Olin Corp.           204,130
  (Meade)
Okonite Co.        135,700
  (Madison)
Carpenter Co.  84,977
  (Logan)
Firestone Bldg  82,320
  (Kenton)
Prem. All. Tool     72,187
  (Daviess)
Topy Corp.  55,000
  (Franklin)
Total Top 10    5,268,457
Total State       5,661,749
Includes four new chemicals
reported in 1994. Source:
Toxic Release Inventory Re-
port, 1994
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opening burning, as-
bestos, and other)
(Figure 22).  While
many violations are
resolved through de-
mand letters or
agreed orders, some
result in penalties. In
1995, $876,450 in
penalties were as-
sessed by the Divi-
sion for Air Quality
to 116 permitted fa-
cilities, 18 individu-
als, 8 public facili-
ties, 2 federal facili-
ties, and 1 state gov-
ernment agency. In
Jefferson County,
$80,000 in fines

were assessed by the district against 217 parties in fiscal year 1995. The district
reports that most penalties were small but a few were significant.
     The Division for Air Quality has also worked to resolve violations through  mecha-
nisms known as supplemental enforcement projects (SEPs). During 1995, 10 SEPs
were used to mitigate $885,000 in penalties. These projects ranged from television
announcements to advise the public about open burning laws to an agreement by
one company to study and potentially install a hydrogen fluoride mitigation system.
     Many violations are the result of complaints received by regulatory agencies.  In
1995, more than 2,500 complaints were received by air quality officials (Figure
23). Many complaints concern open burning, dust, and odor. However, in 1995,
state officials received 81 complaints regarding the use of RFG gasoline, which
went on sale in 1995 in Jefferson County and Northern Kentucky to help control
ozone pollution. The fuel has been criticized for poor vehicle performance and health
concerns. While these problems are largely unsubstantiated, RFG does cost slightly
more than conventional gasoline, which has also been among the complaints.

    Types of Air Complaints (1995)**

Air Quality Penalties
  Year  $State   $Jeff. Co.*
1990     126,500       N/A
1991  1,698,375         N/A
1992           N/A   282,000
1993     847,425   377,000
1994     366,650       N/A
1995     876,450   80,000
N/A-Data not available. *Fed-
eral fiscal year. Source: KY
Division for Air Quality, KY
Division of Administrative
Hearings, Jefferson County
Air Pollution Control District

In 1995, 918 violations
of air quality rules were
cited by the KY Division
for Air Quality, 40% of
which were for open
burning. The Jefferson
County Air Pollution
Control District issued
71 notice of violations in
1995. While most
violations are resolved
through demand letters
or agreed orders, some
result in penalties.

Figure 22  Air Quality Violations Cited in KY

Note: 1990 state data not available due to computer problems. State
data refined from 1992 & 1994 State of Environment Reports. *Data
not available for Jefferson County. Source: KY Division for Air
Quality, Jefferson County Air Pollution Control District

*Jefferson County data not available for all years.  **Complaints received by the KY Division for Air Quality.
Source: KY Division for Air Quality, Jefferson County Air Pollution Control District

      Figure 23  Air Quality Citizen Complaints in KY - Number and Type
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Large Air Pollution Sources Must Apply for New Permits in 1996
     The Clean Air Act Amendments of 1990 also created a new air quality permit-
ting program. The requirements are mandated in Title V of the amendments. Ap-
proximately 955 sources in Kentucky will be affected by the Title V program.
    The Title V program is designed to improve the permitting process by providing
national conformity in the permitting process, guaranteeing that permits address all
applicable Clean Air Act requirements, and requiring sources to demonstrate how
they will comply with those requirements. Title V provides additional opportunities
for public review and comment on air quality permits as well.
     The Division for Air Quality was granted interim approval by the U.S. EPA to
implement the Title V program, effective December 14, 1995. All major air pollu-
tion sources are required to submit Title V permit applications by December 14,
1996. Major sources are defined as those that have the potential to emit 10 tons per
year of a hazardous pollutant, 25 tons per year or more of a combination of hazard-
ous pollutants, or 100 tons per year or more of any other regulated air pollutant. The
Division is required to issue Title V permits to 60% of the major sources by Decem-
ber 14, 1998, with the remainder issued by the year 2000.
     The Title V permit program will be funded by fees charged to air pollution sources
based on actual air
emissions. In fiscal
year 1995, $5.5 mil-
lion in emission fees
were collected by the
Division for Air Qual-
ity from 963 sources to
fund the new Title V
permit program. This
amounted to an emis-
sion fee of  $34.35 per
ton. The fees, which
were phased in begin-
ning in 1992, will
cover the costs of issu-
ing the Title V permits.
The fees accounted for
63% of the division's
$8.7 million budget in
1995 (Figure 24).
Jefferson County col-
lected $1.2 million in
emission fees from 48 sources during 1995.
     Minor air pollution sources must also obtain Title V permits but the U.S. EPA
has deferred this until the year 2000. In the meantime, Kentucky has established a
program to assist small businesses comply with air quality rules. The KY Business
Environmental Assistance Program (KBEAP) began operations in 1994. Its staff of
three has provided assistance to 80 businesses to date. KBEAP, located at the Uni-
versity of KY, has an annual operating budget of $250,000, which is provided through
emission fees collected by the state. KBEAP has also conducted 35 workshops on
permitting and other topics. The KY Natural Resource and Environmental Protec-
tion Cabinet also created an Ombuds Office to assist small businesses comply with
air quality rules and an Advisory Panel to help assess the small business assistance
program. Jefferson County has also established similar small business programs.

All major air pollution
sources are required to
submit applications for
new Title V permits by
December 14, 1996.
Approximately 955
sources in Kentucky will
be affected by the Title V
program.

Minor air pollution
sources must also obtain
Title V permits but the
U.S. EPA has deferred
this requirement until the
year 2000. In the
meantime, Kentucky has
established a program to
assist small businesses
comply with air quality
rules.

In fiscal year 1995, $5.5
million in emission fees
were collected by the
Division for Air Quality
from 963 sources to fund
the new Title V permit
program. These fees
accounted for 63% of the
division's $8.7 million
budget in 1995.

        Figure 24   KY Division for Air Quality
 Budget and Staff Trends

Note: Based on fiscal year. Not adjusted for inflation. General funds
are state appropriated money. Federal funds are federal program
grants. Restricted funds are funds collected through permit fees and
other sources. Source: Budget Office, KY Natural Resources and
Environmental Protection Cabinet
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 Indoor Air Pollution Ranked a High Health Risk in Kentucky
     Many Americans spend up to 90 percent of their time indoors, often at home.
Therefore, indoor air quality can have an important impact on health. A recent as-
sessment by the U.S. EPA ranked indoor air pollution as a leading public health
threat in the Southeastern U.S. Most homes have more than one source of indoor air
pollution. For example, air pollutants can come from tobacco smoke, building ma-
terials, home furnishings, and activities such as cooking, heating, and cleaning.
     Exposure to environmental tobacco smoke was ranked as a high health risk,

according to a 1995 draft state environ-
mental risk study.20 National studies in-
dicate that secondhand smoke causes
lung cancer in adult nonsmokers and im-
pairs the respiratory health of children.21

While Kentucky ranks the highest
among states for the percentage of adults
that smoke, those levels are declining
(Figure 25).22 The Cabinet for Health
Services has targeted a reduction of
smoking to a level of no more than 23%
of the adult population by the year 2000.
     Another indoor air pollutant that was
ranked a high risk in Kentucky is radon.
Radon is a colorless, odorless gas that

occurs naturally but can enter
homes through cracks in foun-
dations. It is estimated that 207
lung cancer cases occur annu-
ally in the state due to exposure
to radon gas, according to the
state risk study. Forty percent
of the 24,547 homes tested in
Kentucky for radon in the past
10 years by one company ex-
ceeded the U.S. EPA health ad-
visory limit of 4.0 pico Curies
per liter (pCi/l) (Figure 26).23

Recent studies have questioned the link between cancer and radon, however, the
U.S. EPA has indicated that it does not plan to revise the radon limits at this time.
     While sources of indoor air pollution are not regulated, homeowners can take
steps to minimize threats. The U.S. EPA recommends limiting exposure, especially
for young children, to secondhand tobacco smoke. The Cabinet for Health Services
also recommends that homeowners test for radon. Most local health departments
provide information about radon testing and steps to take to reduce exposure. Risks
of carbon monoxide exposure can be reduced by keeping gas appliances adjusted,
using exhaust fans, maintaining heating systems, and installing carbon monoxide
detectors. Steps to reduce formaldehyde include increasing ventilation when bring-
ing new sources of formaldehyde, such as drapes, textiles, and glues into the home.
     State efforts to minimize public exposure to airborne asbestos fibers, which are
known to cause cancer, have been ongoing since 1987. Since the program began,
the Jefferson County Air Pollution Control District has issued 4,954 asbestos re-
moval permits, and the Division for Air Quality has overseen 7,901 asbestos re-
moval projects in commercial, institutional, and industrial buildings.

In Kentucky, exposure to
environmental tobacco
smoke was ranked as a
high health risk. While
Kentucky ranks the
highest among states for
the percentage of adults
that smoke, those levels
are declining.22

Figure 25   Percent  of KY Adult
     Population Who

                Smoke Cigarettes

Source: KY Cabinet for Health Services
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Note: Based on 24,547 radon tests conducted  from 1986-July 1996. Source: Air Chek Inc.

Forty percent of the
24,547 homes tested in
Kentucky for radon in
the past 10 years by one
company exceeded the
U.S. EPA health
advisory limit of 4.0
pico Curies per liter
(pCi/l).23
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Figure 26    Indoor Air Radon Levels in Kentucky
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Jefferson
C

ounty

Note: Based on 1995 preliminary data. Source: KY Division for Air Quality, Jefferson County Air Pollution Control District

        Ballard 518 738 7,757 966 203
Caldwell 8.9 54 15 57 48
Calloway 4 26 20 194 73
Carlisle 0 0 0 .3 13
Christian 685 125 31 1,263 233
Crittenden 11 1 4 17 16
Fulton  5 8 1 65 117
Graves 32 141 27 482 329
Hickman 0 .4 .1 0 29
Hopkins 77 54 23 413 492
Livingston  .6 4 43 4 667
Lyon 15 29 4 40 74
McCracken 57,630 36,706 1,790 618 1,036
Marshall 2,301 2,630 682 10,139 682
Muhlenberg 190,219 109,169 1,830 278 703
Todd 22 40 9 14 69
Trigg .01 2 .4 82 39
Daviess 2,943 11,558 739 3,641 531
Hancock 57,473 10,388 13,009 1,107 2,647
Henderson 5,062 463 25,487 710 1,254
McLean .2 1 .5 .05 8
Ohio 8,133 7,846 432 318 149
Union .1 10 1 263 246
Webster 19,476 14,983 671 114 604
Boone 11,044 7,481 609 1,333 310
Campbell 15 100 76 311 42
Carroll 53,672 26,217 1,557 682 590
Gallatin 8 28 17 3 21
Grant 17 9 2 98 1
Kenton 3.2 32 8 571 13
Owen 0 .08 .01 31 .4
Pendleton 195 1,260 617 36 230
Bell 9,008 504 34 52 223
Breathitt .2 12 8 31 125
Clay 0 .8 .2 11 21
Floyd 5 47 22 28 67
Harlan 12 3 310 87 334
Jackson 5 .5 3 7 7
Johnson 8 9 5 37 70
Knott .06 66 66 99 208
Knox .7 6 20 62 66
Laurel 16 18 121 4,895 155
Lee 3 .2 .9 61 4
Leslie 0 0 0 0 159
Letcher 4 .5 1 20 208
Magoffin 0 0 0 0 4
Martin 531 485 28 155 308
Owsley 0 0 0 0 .06
Perry 14 23 21 54 282
Pike 6 6 51 29 2,059
Rockcastle 3 2 1 6 8
Whitley .08 12 9 13 38
Wolfe 0 0 0 6 .3
Anderson 71 78 31 1,986 121
Bourbon 21 11 47 137 73
Boyle 183 300 81 347 69
Clark 6,710 4,282 152 100 217
Estill 4 .3 1 49 163
Fayette 104 774 170 721 155
Franklin      152 82            33 15,522 105
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Garrard 17 7 13 24 5
Harrison 1 33 20 607 79
Jessamine .3 14 9 705 24
Lincoln .3 7 11 92 38
Madison 102 301 88 624 211
Mercer 26,357 5,336 330 150 226
Nicholas .03 5 1 .2 1
Powell 3 17 7 1 1,066
Scott 2 149 69 3,031 219
Woodford 1,460 1,660 39 2,203 118
Bath 0 0 0 0 0
Boyd 10,483 6,343 6,144 3,834 2,469
Bracken 0 0 0 0 12
Carter 7 13 18 30 103
Fleming 4 .3 1 22 4
Elliott 0 0 0 0 0
Greenup 1,936 65 13 140 23
Lawrence 70,255 31,006 903 116 1,846
Lewis 0 0 0 0 0
Mason 32,338 17,595 1,748 118 598
Menifee .1 .7 8 .9 28
Montgomery  .07 9 3 113 48
Morgan 30 19 319 28 88
Robertson 0 0 0 0 0
Rowan 22 53 39 8 28
Breckinridge 9 458 91 18 39
Bullitt 345 159 54 2,768 233
Grayson 13 31 16 133 95
Hardin 7 191 55 392 718
Henry 10 9 40 104 30
Larue 0 0 0 11 2
Marion 37 250 71 301 258
Meade 158 833 88 492 86
Nelson 264 212 64 4,945 39
Oldham 11 8 5 47 52
Shelby .4 57 21 465 88
Spencer .7 0 0 0 .06
Trimble 13,493 11,463 427 67 217
Washington 3 5 2 22 18
Adair 13 3 5 22 62
Allen .05 10 21 28 23
Barren 81 141 150 330 272
Butler .2 26 5 1 18
Casey 7 1,065 142 136 12
Clinton 8 10 6 2 9
Cumberland 0 0 0 0 4
Edmonson 0 0 0 0 .02
Green 14 25 27 58 25
Hart 5 25 19 185 35
Logan 54 243 55 212 149
McCreary 2 1 6 .2 19
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Monroe 3 9 87 10 50
Pulaski 18,170 7,628 314 1,791 750
Russell 62 78 27 1 5
Simpson 1 35 8 1015 92
Taylor 100 128 195 234 30
Warren 74 105 40 906 282
Wayne 5 14 12 14 60
Jefferson 56,353 36,223 2,700 13,616 4,150
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EQC web site: http://www.state.ky.us/agencies/eqc/eqc.html
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